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PROBLEM TO BE SOLVED: To oonlinuouriy pwfami ths 
■rimont of a phiraRy of iquida 



of B iradng nriio to 
wHh hH^ Mouracy. 

SOLUTION: TNb fquid mbdng flppuataJi 1 ■ 
wNh «n MtmnH gmr punp 10 hming two wietlon porte 
3, 4 VKl ona emittins port 6 ml aqunad wHh a 
raguMkm vrive 8 aMwIng *» open araas of tha 
auotion porta 3, 4 to make a tranafar rafo altanbta, 
Hw flow rata datocUon maane 18, 19 reapactiveiy 
arnngad on ttio wis of Iho auclkxi porta 3 and on the 
aide or the amittna port 6 and « control means 21 
raouMing tha ragulation vaKra 8 baaad on tha datadion 
atgmris of ttie flow rate dslaellan maana 18. 19 to sHmt 
the tiMBtar iBlio of ■ pkirafty of iqulda to i«iulBta 
nstar rrto of a phirdty of 
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y 1 0 i . wiBiRiiP 3 jWRcmse 
tttfjp 6 mf^mtifcmmim. is. 1 9 i . sir 
fa«««ft]#s 18.19 (Dm[mifM-i\.^xmm 
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[mms] -o©iRjApRf>-o©p±tHp?:wr5 

iftK. MSa^iijiPOgaPffiai^aMLr^jitb*?: 
f;sB#!RjiPffliJSc;BifsattfflPffi9©^^c< <!: fe-fiiSfK: 

tmc. B«iB&ewAP©iapffisi<&igKL.r^^j:k$* 
BtfiBtttfiPfflijccffigs! s in.^dmmk^m>mm^K^ 

[000 1] 
[0 00 2] 

^$^S i b r B . ^^©tb^r«iii& S tirc-^©«E*^ 
n/c?gf*?:ji«2 • u *3 6asi-r ^ ^ -o s 

t . -I- > 5 +-!f-«cjg^T'^*?K1*^^^©Jt^X- 
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[0 00 3] bt^h. m^<mn^y'^^^mti>'^-j 

^j:b^©ai(aas*^!i b <t 5 isgisfe * o fc. 
[0 00 5] *c-e. cojz^tji^mti^h. r.'oomh 
PRDf— ^©ttHiP^rW-rSiACC. UsaSlSjiPOgS 

C©«[S^SgB«. iffBrtSa^®»'-K>:7*©#K3AP 
fcfc©t?. HifiBrtgJ15**#> >^«:atSS««TS C i iC 
Lfci»<^:J:b«^bt:3>-'^•i' h{b-r5 C <t*i 

[000 6] 

#*lM8BF«3g}^**'J<> ^-K^f^W 3 tlfcmi'^ 
^l:b$*sf#?,n?.ct:^K, jlfflBtrJC. l?gBP«S^?:»f'P 

tictic^^ xp^mmmm^^ > 7-'s©sjs^©SKA 

K^i>^i>y^y-^vY ©^tt^fiS^©»«K cfc ^ M 
*4«©ttS^<bK: J: r . F*3^0«m#> ^'cSURiAP 
-^©j^jS©aEAJt*s|E{bb> *nK:J:^-cS^tl^*5 

ia!)-r-5i»^fc». s^tb^jjj^F^jeK&oT, 
[ 0 0 0 7 ] -ectr. *^i!9©@fl«j»±faa!ii««r«?!«-r 

jiffi * K . Jl*4?g©M^J:b^-?>ttaK^S&*5i b /cHfiC 

50 u> iiiffle©s^-«5t*?f^c<fc©-c#s?ffis^is 



[0 0 0 8 ] 

[ 0 0 0 9 ] S/c. W^©±iBaW«, r.'OQmAD 
[ 0 0 1 0 ] $ *»i!«©±SSe«>«. ro©fiji 20 

□sy^-o©p±ffln^wi-^iitfc, mta^iRjAp©^ 
pffia*^iEL/T^m$€^Mwsg!:ciiiigR^^<i^fc 

omiaiiiffipflij©ii>^c < i i>rMmiicsm$titt.mtm. 

^S©*^to«#K:ai-3orMgBiS«s^*g3ffiL> 
^g©^jtJt^©B!gis=&^f ^ c i *!f#« t^-5?SM^:&S 

[0 0 1 n -eor, *^BjcD±iESB!j«> --^©iRja 

PSO'— o©ll±mp;&WT^iftK, |«IS§l»3AP©K 30 

m(DmBi'n^mM-^irma6\.>x, friaittfcHPffliJKE 

IS? n?clSS1tffl#^g©^^»ifi-^K:«-:5iiTiitBiagS# 

[0012] *«ia©±ieiifiscc F«9^«msP 

[0013] -eur, mm^c^ wM^y^^mm^ 
mc^^v^y^y^y F©^Ki-f'?as^©i^tcj;i> 

ly a F©^-?>Jll4?g©*!Fg^{b(C«-:J< Mi^?S 

©?5lAJ;b©^fb©»4*51[^K:{ife»5l»^S*ft:»«iS 
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ll®#©feH*Sttil^TS„ 
[0 0 14] 

^n^wm-ri>. mwt, *^BgK#5?ss^SB©-ii 
liJFJ»locfcwsiliBS«ig^^Lfc^^©r*^„ *^?f^ 
^mu^m-ut. H^©j;5{c, r-iJOKjApa, 

4JtC^-o©lltaiP6 Lfefi^ftm-IOT- 1 0 
0©S®ain3. 4K:«|ISnr^iiP3, 4JC 

jm?K(*i2, iz^frnthr^-^omr^y^ib. 

1 6i. SufaiSaAP3l|JRi>'B«iBttmP6ffiiJ©rffi^K 
ie^Snfc?j^«^D^K 18, 1 9 i . BUSBSil^^ 
SI 8. 1 9©^fi-^KS-5t^rlutBi^gJf^«S>j<> 
^" 1 0 ©Slgp^ 8 ©{iiS^iUgS L -r Ml BIJSjAP 3,4*^ 

[0 015] CC-C. BilffiF«9«JI^**5j<>:/10W. ft 

iBiRjiPs. 4Si:;ttWP6 4#Lfc5P>7'er-i/>i^ 

2 3 i. y >^'^^(cilfl|3nl.^t2 5 arajcjmrKA^ff 

aoIfil^fX 'J 7 h 2 5 b*5f5fiSSnrMfE*>7>— > 
>i''2 3|^K[Hlfigfi{C^Sti/c^i-fe+'t2 5i, C 

mm-Y 2 5 ©i^fflij-c«>(:»ufcf4ii-cii-K=?^t 2 5 

«2 9 mism.^'ri hcy^mMk-^xmrnm. 
$^snriijiP3. 4©BBPffl«s, . s, =&^Ht- 
^ c i -r^m^^^H Bjte^cgagp^ 8 i , b 

fll^^^cbrfeo, mrfaf-:t>+'+'2 7©Mc#-5 

rfrfBf-:t>+'-+'2 7 i^1-|fc+*t2 5 i©W*^i,^i 
^i^^^kT^Ci^WffiLT. I353AP3, 4fC«*&5n/c 
&lllsfiKI*:l 2. 13 ©1^9 1. 9H*-S^. ^jll^&tf 

[0 0 1 6] f}fBM^5f>f 1 5F«J©m?R#l 2%!R 
3iP3iCi»<SgS3 1(C«> MiB})fE*1*ftI^gl SiO 
fc±«fl»(Cfi[SLT> BBH#3 3!6Silfll3n-ri^S. S 

fc, BjffiM*4^' > f 1 6 nc^mmi^ 1 3 ^Bsao 4 vc 

«<©|{S3 5K:*>. Stl«3 5^PaH-rSPgH#3 6*5 

^m\^<m^ Tim. m^WLmmmiQt. mib 
i^^o c©s^?s9fiii'gss3 7«. m-^mmLx'm 

[0017] pfBijuttj^^si 8. 1 9B. ^mm 
jj^. mi)^msxmthctmmn\t. mm 



(4) 
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[0018] m^mm^m2 1 t-^^^y uy f 
tj^m (mm^m2 1 (cSi^snros+-^"- k^c 

£■) *^6©ti^r, HfrfBiii«5#8©fea*ff«{4gK^ 

mmmm i a , 1 9 {c*jws«^ffiffi*5-sffl (-mm 

H) tcijKsns J: 5 (c. tmmmm^m is. iq 

[0019] Mimicit. msimm^m2 1 112 tc 

/T^-r Ap < > i)38B# 8 ©ffigte J; !>'5^IE+> 2 5 ©HC* 

pasts. B«iaF^«ffjft¥*>7-i o©S{<ftB«ic. 11*4 
m»i2, i3©ofe«A. B (iwm^a) Hjiatt 

tiinetcteWStjSMQ (?7J«?S:SfiI) i>5:iBti-rs 

f yy'i 0 1) , -Xi^^x^. wm(o^wtm^^^m is. 20 

1 9*^P.©«aiffltcS-3-l,^-C. ^IS©ifie!RjAP3's© 

itA«qaiB!rBai!±a}n6*>6ottaiaq=&«a3iL. c 

ne.©*lfflffi3&^6. A/Bi, q/(q-qa) i©;^ 

/MM^^tk^U (;^r ':'7-l 0 2) , -e©*iJ»f*S*(cjS 

Cr, A/B/53q/ (q-qa) J; Wnt^fffiH 

i)gg5#8*(RjAp3ifjcc^«i$^i-c, mihn3(omnm 
*^p.©«A«?:is^§-ti:-c. mmitm(D^sbm]Et i 

(y^f-y:7-l 0 3. 10 4).|§|fi|«:. A/BiS^q/ 

( q - q a ) J: 0 ^>:Ac*t,»l^(Ctt> MIBiB8iS^8 ^rlRji 30 

□ 4 Wfc^tts -B-r > iRiiP 4 ©gaPiW=&f!>^c < -r s 

CiKJ;oT. ti>Pf«(C. H>fiBlREn4*^P.©j)SA«* 

«ii>$-&r. sS«J:b*©^«i^^iE-rs C^T-jy'ii 

0, 111). $/c, A/B*5q/ (q-qa) iC^b 

imicit. frriBii8ij^8©figtt, ^(Dtiic^-DX, 

[0 0 2 0] y^i^r, HrriBt7JS?i§:^(;ccfc€.n±ffl*Qi, 
«ffiiif*©?s«*^^D#S 1 9 (c <fc o r*iE±j $ nfci^^wRt 
ti}*qi©A/h?rJ;tl5b-r (x^ 2; -7-1 3 0) , Q<q 
V$>tHmtm^^^ 2 5 ©Hte^Ttf S C i-CJiAL 40 

fcmm^fm^^ uj-yyisi. 1 3 2 > > 

Q > q T *n«iiiB^^e+> 2 5 ©llK?:±lf S C i "C 

ifS^^L/^djiE*©!!^?:^^ C^f-y 7* 1 4 0 , 14 

I) , Q=q-t?*nfii!±ffl«©^{b*3^=ct^fcJ?)irfB?f$E 
1^>2 5©Iilfe^^©SSKffio-C, 31t^©ilJt^^S 

(;^r-:'-:'*l 5 0) . 

[ 0 0 2 1 ] -e ur . &,±<DWtMttm(mjERz:^o±mM 
[002 2] iMomm^mw i -c«. ^mmM^^> 50 



7- 1 0 ^mmt^jj^ic^mf^mmM^^yy 1 0 ^ 
aiR«flit?-&s c t-c. sij«©?i-^ • ^iii^M^iii^ 

F«9SJi5*«s}<>7-i o*ipjffirs:^©fc«), m 

[oo2 3]-eL-c, m^ic, im^y-i^ib. le 

^tCcfcSiDl^iSi 2. 1 3©)tee^{bKj:or, i^M 
}^tt»:i<>^l 0©#Kjin3. 4'^-©JII4«l 2. 1 

3(omAit^itbtcm^im. -ene>©M¥4?si 2. 

I 3 ©*Aib©liE{fc©^)!>sa-feK:?fe»lftfti^l8 1 8 . 
1 9fcj;or«ifti$n, cn6«^Ki8. iqcd^ 

mi>mm^m2if}^, 7v(Dm^tj:m^ttmmm-r-< 
<mriaiiigp^8©{4g€a«!Piii-rs. l/c^^^-c. a 

«*©ig^i;b^©^Si!*iW±L. l*ffia©)g^ • 

[0 0 2 4] ^ffc, Miaesa*^^o^© is. i 9 ©si« 
fiS«. ±ai©3liteff^SS©i«^«:|iBSTSl5©-C«^i 
l^. mgBr-3©!REn3. 4illJSC«ttfflP6ffllJ©l^©ii> 
^i:<<!:4>rfi^©aE*=&tfe»]-ri.C<!;*lt?*n«« 
J:b$©^»^*l»]-rS C -&©I^^D<s#^cS-:J 

< tffiaisffi^8 ©fij®^ii-e=f 1- 2 5 ©iai5jgt©*ijfflj{c 
J; or. g^J:b*-?'Piai«€rt7]W©S:SfiitcM-rci*i 

^mv»>6, bfci)^r,X. 03 (a) tC^r-i^K. f*3 

mmm^ yyio omAO 4 §] i ttan e igij i ©- s 

fc« 03 (b) (C^fi^tc. F«3fiB^«»;j<>:/l 0© 

ro©!RjiP3 . 4iiio-en^n{ciii£««^^S4 1 ^ 

milt^j:^icbXi,^<. ttc. ms (c) JCS^tJ: 
^fC. -o©(RiAP3. 4ffl!l*5J:t>*ttmP6iJ©^-CK 

iMmma^mi i^siffi-rsjc^jcurfej;!,^. 
[ 0 0 2 5 ] H 3 ( a ) ©«fi£i btcm^omm^m 
it,a6»^mm=^miic. m3 (h) ©«)SiL-fc»^ 

©©Jti#S2 UC*jW6«!ISI*S5K, 113 (c) ©« 

[0 02 6] H3 (a) ©<fc^«:> iiiiP4ffiiJ<i:l!±ffiP 
mil©tl^i|3Ifilt?*€.*5H4{C^t-J:^K, B9Sart 

g8g#«;i<>-/ 1 0 (ommmic. mm» 12. 1 3 © 
mmA, B (?sx!^^fii) mm^mneic^iim 
*Q (^QWgiSfii) i^iait-rs (;^f ■;':7-2 0 i) „ 
•-Xi.^x. mmo^mmmi^mA 1 . 4 i*^?,©«imfii 

(CS-^C^-C. j||^©Mta!RiZ.P4--©m«q b iHuie 
e.. A/B<t. (q-qb) /q<b©A/hM«?rtb«{U 

(y^r-y7-2 0 2) . ^©HBfiteSCCf&Dr. A/B*5 



(5) 
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(q - q b ) /q J: 0 ^>/^3 wntiS?iS9ffi#8 ^iRii 

3, 2 0 4). mmi<C. A/B*S (q - q b) /qiO 

4>;*:tl>B#fctt. «riaiHgB^8*iBin4fi|iJ(c:^«i$# 

*fWK, «riB!Riin43!pe.cDijfEA«4«e^3-i*r. mm. 
^mmXimjE-rh {X7-^^2 1 o. 211). * 

fc. A/B*S (q-qb) /qK^Ll^l^Ktt, fTIBil 10 

m^omm. ^-ossKSoT. is<«oi(i^*ia5 

(;^f77"22 0) „ 

[0 02 7] frfE^?]»iSS(c<tsti:a«Qi, 
fi5iii^©ttain6fliij©iiai«»n#i84 ucjroT^^tas 

nfcHISgcOithffl* q i tbtS L r ( ;^ r 7" 2 3 

0 ) . Q < q -c*n«imi^^is=f 1 2 5 ©aig^Tif s 

C<!:-ri*:*:bfcjt«4fi«3-& <X7^-;.7-2 3 1. 2 3 
2) .-15. Q>q-C*ntiW8B^4fe¥ir2 50@K4 

±cfsci-c«ii>Lfcisiai©iaa*iat) (X7^7 7'2 4 

0. 24 1). Q=q-C*n«ttffl*G^{tAJntl»fc«?) 20 

{>^^':'^"2 5 0) „ -eOT, ei±©S«i:l:^ 
©1^iE&C>'ttai«©^SiEA5i^7 U 6 . :^ f 7' 2 0 2 
(CRoT. |lD''|5I1i©*!a?:ISI'3ig-r. 
[0 02 8 ] 133 (b) ©<i:^)(C, ^^©PRjiPS, 4 

©•€-n-et;k:««^^D*®4 1 ^muhtdm^ficM. gi 

5«:^1-J:^«:. «rffirt«fl^*«!l<>7'l 0©«*lir 

fc. Mif4«f*i2. i3©si«A. B {tmmm 

ttfs (;^7"-v 7*3 0 1 ) . ifa©^ij£««^^n 30 
1,41 /5^6©tfea<ifcs-^(,^T, rootRjip 

3. 4'N©||RR©jtA*qa. q bRO'ttfflJiq^ft^ai 
L, Cn6©*^ffiffi*^6, A/Bi, qa/qbi©:Ac 

Dr. A/B*Sqa/qbJ:f)fe/jN3Wn«|(rEIMiS^ 
8«:lRjiP3fli!|{C«f«&S-&r. KiiP 3 ©HPlfa«:d> 

f7-303, 304) , nmc. A/B3&Sqa/qbJ: 
0^>y«c*t,^^(c». irfBil«5^8*!R3AP4ffliiK:^16$ 40 
^r. i3S3iP4©iapmi€ii>'^f<TSciicj;^r. 

«J:b$©^»*^^iETS 7-3 1 0 . 3 11). 

ttc. A/B*5qa/qbicl|Ll^mc«. BUiHiSSi# 
8 0{iia«, ^©SSCCffioT. 31tt©*||^>&^5 
7^2.^3 2 0) . 

[0029] ^;jt,^-r. Mi2?7«8K5EK:a:Sia:a*Q<t. 
S5««©ttHiP 6 flW©a««yai^©4 ICC J: or«ltB 3 
nfcl9SR©ti:ti}«q <fc©:^/h*JtlSbT (X5^2.^3 3 
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cb-mi^ucmt^m.^'^ {y^f-v^^zi. 33 

2) . Q>qr*ti«Mg£^^lte+>2 5©ilg=& 
±tfSCiT?iil>Lfc?JfE*©l3a'&0D (;^7"-:'7-3 4 
0, 34 1). Q=qr*ntfllta»©^{fc*^^J:t,»fc* 
WIB3^lte+>2 5©[ilS*-e©3;S:{CiS-oT. ^l^©iNI 

(iM^xfmm<omLifimj otch. 7-3 0 2 

[0 03 0] as (c) ©J:5{C. i:o©!RjiP3, 4 

iittfflpe <!:©-en-enK:?t«*i^^S4 1 *g«Lfc 

mmciifiA nc^-^rmm^n^tdsb, i^p3ffli] 
icmmLtcmtma^mA i ©*iafiiq a t^uAm 
icssbtc^ma^m4 1 ©*^fflffiq b tmmn 

[0 03 1 ]3f/c ii^S#6'^til*JtS<*l 2. 13 

m^«:«[g©s^c-5jK<*©»^. ®^jt$3&5saftL 

fcJi^tcB. •eti(cioTittWSnSii^«©*!iK*sSE 

{b-r-s, SEoT, ig6{c^-rj:5(c. fra?©«««^^ 
m<DiK*) ic^^ma^m 3 *ttffip 6 micmmb. m 

ttffi1*^^m4 3©*^teft#CcS-:Jl^r8friBW»^S2 
1 *mm^8<DiiLS:^^^^-V 2 5 ©0e3^«:fll@|I-r 4 

»i#S4 3ib-ctt. mn6i)^haniiitii>m^m(o 

[0 0 3 2 ] i^cfc. mmm<Dj:^mm3mm7i<y 
y 1 0 0\imn6mmmma^m 3 ?r^«Lfci»^ 

nm» 1 2 ©:^*i. 5Rjip 4 KitA3 n5ii*4?K<* 1 3 
<f:f5«>tts*s:^*i>4>©<i:r^. MtaF^s^ftmijo-?- 
1 0 (ommic. mmtim^mmBiv ^mmt v 

tfe*D*l84 3*i«^«lftl-r 5*!rffir7 c t. iJJWIirj <!:© 

:i^c/MH«S=&tfc«l/ (>^f»-':^4 0 2) , ^ommmic 
JSDT. 7?3iST?c<}:i5fc/jN3Wn«. «iS©lflim?K 

<*i 2©SSA*I^*5i^j^/cCi*Sil*bri>S;rc«5. mi 
lasigs^ 8 ^iRiZiP 3 fflfc^tt $ -a- r iRiip 3 ©raps 

*>e©«A«=&ii:^?ifT. ^mcommmjEti u 

f-f7'4 0 3. 4 0 4)o— T?>6ir?c j:'3*>A#t,i 
I^Ktt. !KjiP4ffll©JiS5A«*s*t^fcC<h*,«l»-r5fc 
l9iBISffl!^8«:!»jiP41!l«:i^«l3^-C. !RiiP4 
©HIPffi«*i!>ft<tSc:<bK:j:-,T. mimic. iriE 
BbAP4*>i&©a5A«*jliE^i>3#r, ttS©^t!l^^^iE 
T-S (;<r5'7'4 10. 4 11), Sfc, 77*57? dm 
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[ 0 0 3 3 ] ccDj; ^ {c. mip^mm^-^-:^ i o © ©s^ • ^Sl^tf ^ c i^s-c* ^„ 

[ 0 0 3 4 ] >i*J. J:JE©ll»}g»», l^rtifc. F^S flteRH-Tab-S. 

mmm^^yy i oj&j-o-c. ro©Misj«%s^-rs» [ia2 1 h i (c^L.fc?8ai^«©«iffSiW0t?*s, 

mm=&mm.(DitmTm^ ■ ^sit^ ct ^ k or j: lo [ii4 ] 0 3 ( a ) ic^btcmmom-^om'mmm-c 

[0035] [05]H3(b) icmLftm^om^nmmmv 

■^^mmm^ cue mmom^-^mm vsmm-ahi. 

my^>i=^v-'-immiii^(Dh(Dtmt6 3. 4 mm 

Jl*4^>^?*©«iS^{bK:J:€.f-i''>3>^^' 8 

r. rtSH&«l«i|<>7'©#iRiiP'^©Ml^©iifeAH:*J 12. 13 imm 

|g{bOfc»^«:tt. ■e-ne.©-!>-f i/a>'^y K©iail^ 15. le 

jisist«©ttisE^kcca-5<jji(*4«©aiAik©^{t©^* 18. 19.41 mmm^m 

imiiicmmm^ntiftm!mm^stv:j:-,xm\ 21 mm^m 

cn?.©«^^gi©«»3i«#fcs-5i,»-crt«j^i6 43 ttstj^^a 
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A, B t, #>-/*60fttt« ' 










A/B=q/ (q-q a) 



tibKt* 
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'201 




A/B= (q-qb) /a 
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A/B = q a/a b 
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